HB2008: RFQ Matching Code
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RFQ linac (Znvented by Kapchinsky, Teplyakov) are the most adequate for low-B, high-current
beams, bridging ion source, DTLs and other RFQs.

Motivation: RFO Dvnamic matching (Input/Output RFO optimization
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HB2008: RFQ Matching

Conventional RFQ matching:
Long adiabatic sections for transverse & longitudinal matching.
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Matching Goal: High current, narrow aperture, short length (=higher acceleration rate).
Optimization: Non-adiabatic matching sections to be found: F(s).

‘Shape function” F(s) is implanted into K, (s) in Beam Equations (KV model):
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HB2008: RFQ, Non-adiabatic matching sections

Goal function: ®( F(s))—min

“@” estimates quantitatively the matching quality (E.G.: stationary beam walst, the
fixed length of matching section, current insensitivity, etc.)

Method: Gradient projection upon the constraint tangent hyperplane (see Refs.)
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OPTIMIZATION #1: Stationary, Short, but Sensitive to current variations:
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HB2008: RFQ, Optimal non-adiabatic sections

Optimal solution #2: Insensitive to current variations
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HB2008: Applications, RFQ Linac tree

Heavy Ion Driven Inertial Fusion: Accelerator Driver = RFQ linac-tree +

Resonant Linacs + Long Transport (Compression) + FFS  (as in HIBALL)

Matching of RFQ with the ion source, DTLs, etc.
RFQ funneling tree in HIDIF driver: Matching of 2 or several RFQs

RFQ1 with lower frequency RFQ2 with higher frequency
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Envelopes with different phases are plotted with different linestyles



HB2008: RFQ Summary/References

RFQ matching code generates vane profiles, providing:

o Stationary waist / diverging / converging beam
* Low sensitivity to current variations
» High acceleration rate due to short length

Works both for RFQ Input & output; for continuous and bunched beam.
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